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Introducton
As noted in several recent reviews,'-3
socioeconomic status (SES) is inversely
associated with mean blood pressure and
the prevalence of hypertension. This in-
verse association has been observed
among Blacks in the initial screening ofthe
Hypertension Detection and Follow-up
Program4 and in a number of smaller, geo-
graphically dispersed community
studies.5-9 It is not yet clear what combi-
nation of biological, psychosocial, or en-
vironmental factors contributes to this re-
lationship. Diet may be among the
important environmental factors that in-
fluence the inverse relationship between
SES and blood pressure.
The objectives of this report are to
describe the distnbution of dietary intakes
of sodium, potassium, and calcium among
Black men and women and to determine
whether intake ofthese nutrients varies by
SES. This report is part of the Pitt County
Study,10 which was designed to investi-
gate psychosocial and dietary influences
on the development of hypertension in
young and early middle-aged Black adults
residing in an eastern North Carolina com-
munity. This community is part of a larger
area within the southeastern United States
known to have high mortality from stroke
and other hypertension-related disor-
ders.II
A variety of nutritional factors, in-
cluding intake of sodium, potassium, and
calcium, have been associated with blood
pressure level,12-'5 although intracommu-
nity comparisons'6 are, in general, less
likely to demonstrate significant effects
than studies that examine diverse, multi-
country experiences.17.'8 While most
studies have not explicitly investigated
differences in electrolyte intake by SES,
variations in food consumption patterns or
macronutrient intake by educational level
and income have been reported.'9-23 In-
creased incomes are associated with
greater consumption of meats, fruits and
vegetables, and dairy products.20'23 This is
consistent with data from the Second Na-
tional Health and Nutrition Examination
Survey (NHANES II), which indicated
that young adults below the poverty level
consumed less potassium and calcium
than those above the poverty level.24 So-
dium intake per 1000 calories did not differ
by poverty status.24
The nutrient intake-economic status
relationships investigated in these national
surveys23-26 and community-based popu-
lations19 were not consistently stratified
by race. However, large sample surveys
of nutritional status and dietary behavior
in the United States have shown lower
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intakes of potassium, calcium, and mag-
nesium in Blacks compared to WVhites.
Differences in calcium intake between
Blacks and Whites may be due to a higher
overall prevalence of lactase deficiency
among Blacks in the United States.27 In
addition, Langford et al.28 reviewed the
diet-blood pressure relationship and con-
cluded that the lower dietary intake of po-
tassium and possibly calcium among US
Blacks maybe a major factor in explaining
theirwell-known excess risk for hyperten-
sion.1 little is known about whether these
nutritional determinants ofblood pressure
vary by SES among Blacks. This report is
intended to help clarify the latter issue
and, in doing so, facilitate more careful
planning ofdietary interventions to reduce
risk for hypertension in US Blacks.
Methds
Study Population
The study population is composed of
a community-based sample of 25- to 50-
year-old Black men and women residing
in Pitt County, NC, in 1988. The sampling
design identified housing units through an
area probability sample. Area segments of
housing units were selected with proba-
bilities proportional to the expected num-
ber of Blacks residing in each area. All
age-eligible men and women within se-
lected housing units were invited to par-
ticipate in the study. A major sampling
objective was to obtain an economically
heterogeneous sample. Eighty percent of
the eligible sample of 2225, or 1784 adults,
agreed to be interviewed.
Variables
Information concerning each partici-
pant's education, occupation, and other
health and psychosocial characteristics
was obtained from a personal interview
conducted in the home. Physical measure-
ments included blood pressure, height,
weight, and the circumference ofthe waist
and hips. SES was defined by a composite
index based on the participant's educa-
tional level and most recent occupation. A
composite indexwas created because pre-
vious research in a neighboring county in-
dicated that education alone was not an
adequate measure of overall economic re-
sources.29 The number of years of formal
education completed was divided into
three categories: less than high school
graduate, high school graduate, and
greater than high school. Using Hollings-
head rankings of job prestige,30 occupa-
tion was grouped into unskilled, semi-
skilled, and skilled/white collar categories.
Three levels ofSESwere created from the
cross-classification of education and oc-
cupation categories (Table 1).
Dietary information was collectedvia
an interviewer-administered food fre-
quency questionnaire adapted from a
standardized instrument developed by
Block et al.31 Dietary assessment focused
on the portion size and the frequency with
which certain foods were consumed dur-
ing the previous year. The food list, por-
tion size distributions, and nutrient com-
position values were derived from Block's
standardized instrument.31 The instru-
ment was modified somewhat to reflect
regional and ethnic food choices known to
characterize southern Black populations.
In reliability studies, the correlation
between repeated administrations of
Block's standardized instrument31 was
0.70 for each nutrient.32,33 The validity of
the standardized instrument was also
judged to be adequate with nutrient cor-
relations ranging from 0.5 to 0.7when food
frequency dietary data were compared to
three 4-day food records.33,34
Food frequency data were converted
to nutrients consumed per day (in mg) for
each individual.31 In addition to calculated
values of energy, potassium, and calcium,
two estimates ofsodium intake were used.
The first measure included only the so-
dium consumed in food. The second mea-
sure, enhanced sodium, included both
food sodium and an estimate of discretion-
ary table salt use. Table salt use was es-
timated as 0%, 15%, or 30%o, respectively,
ofthe individual's food sodium ifthey said
they either rarely/never, sometimes, or
often/always added salt to their food. So-
dium ratios were also calculated. Individ-
uals with missing data (n = 104) were ex-
cluded from the analysis.
Questions concerning other factors
that may influence food choices and atti-
tudes that reflect knowledge of diet and
health principles included the number of
times in a typicalweek that the participant
ate out, the change in use ofsalt during the
last 5 to 10 years (more, same, less), and
perceptions aboutwhether diet affects risk
for disease.
StatisicalAnaysis
The relationship between nutrient in-
take and SES was assessed by estimating
nutrient intake means within each socio-
economic status category by weighted co-
variate analysis35 using a multiple linear
regression model. Two indicator variables
were used to categorize high and medium
SES with low SES as the referent group.
Men and women were analyzed sepa-
rately because of the expected greater ca-
loric intake among men. Weighted analy-
ses were performed to take into account
the sampling strategy as well as nonre-
sponse. The multivariable analyses of the
relation between SES and electrolytes
also included age and total caloric in-
take.36 Levels of other determinants of
consumption and nutritional attitudes
were also characterized by strata of so-
cioeconomic status.
Resudt
little difference was noted in mean
age, waist-to-hip ratio (WHR), and energy
intake by level of SES among men (Table
2). Body mass index (BMI) was higher
among men with high SES than low SES.
Lower SESwomen were older than those
in the other groups. BMI, WHR, and en-
ergy intake decreasedwith increasing SES
among women, possibly because of the
differences in age among the groups. As
expected, the mean energy intakes ofmen
exceeded those of women.
Table 3 shows that sample mean in-
takes of sodium and enhanced sodium for
men and women were near or above the
upper limit of the "estimated safe and ad-
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equate daily dietary intakes" levels rec-
ommended as part of the 1980 Recom-
mended Dietary Allowances (RDAs).37 In
addition, mean potassium was in the low
range of recommended intake, particu-
larly when considering the high general
sodium intake and the fact that mean cal-
cium intake fell below the RDA.
After adjusting for differences in age
and energy intake among the SES groups,
there was no consistent association be-
tween SES and sodium intake as mea-
sured by either food sodium or enhanced
sodium (Table 4). Potassium and calcium
intake increased with increasing SES for
both men and women, with significantly
(P < .05) higher intakes in the middle and
high SES groups compared with the low
SES group. Sodium to potassium and so-
dium to calcium ratios also decreased with
increasing SES for both sexes. Similar re-
sults were found for the ratios when using
enhanced sodium as the measure of so-
dium intake.
The distribution of potential determi-
nants of nutrient consumption by level of
SES are summarized in Table 5. Low SES
respondents were more likely to live in
large households (>5 persons). As ex-
pected, the proportion ofmen andwomen
eating meals outside the home increased
with increasing SES. For both sexes,
those in the higher SES groups were more
likely to agree with the statement that diet
affects disease risk.
Men and women in the low SES
group were more likely to report a high
level of table salt use than those with
higher SES. Men were more likely than
women to salt food at the table. Both men
and women in the low SES group were
less likely to report a decrease in sodium
intake from the previous 5 to 10 years.
Interestingly, low SES men were less
likely than middle and high SES men to
perceive their salt intake as high. This last
finding was not observed for women.
Discussion
Based on the 1980 RDA recommen-
dations,37 the distribution of electrolytes
among Black adults in the Pitt County
Study indicates lower than desirable cal-
cium and potassium intakes and higher
than desirable sodium intakes. Male study
participants had a higher mean sodium in-
take and lower calcium and potassium in-
takes than 25- to 54-year-old Black and
White men in NHANES II, which as-
sessed dietary intake by 24-hour recall.24
Sodium intake was also higher among
women participants; however, calcium
1610 American Journal of Public Health December 1991, Vol. 81, No. 12
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and potassium intakes were similar. So-
dium and potassium intakes in the Pitt
County Study population were greater
than those reported for Black men and
women in Evans County in 1961.8 A va-
riety of factors may account for differ-
ences among these population studies, in-
cluding secular trends, variation in dietary
assessment instruments, and regional dif-
ferences in food consumption.
Within the Pitt County Study popu-
lation, Black men and women with high
SES consumed more potassium and cal-
cium and had lower sodium to potassium
and sodium to calcium ratios than did
those with low SES. These SES differ-
ences in electrolyte intake are consistent
with the well-known inverse association
between SES and hypertension.4 How-
ever, the small magnitude of the differ-
ences in dietary intake across the SES cat-
egories (5% to 10%) in this study
population is also consistent with litera-
ture reporting limited variation in dietary
intake within populations compared to dif-
ferences observed between populations.16
Potential problems in the assessment of
dietary intake include inflated variance es-
timates due to greater intra- vs interindi-
vidual variability. This could lead to an
underestimation of the statistical signifi-
cance of the differences among SES
groups.39
Reasons that dietary intakes vary by
SES are complex and involve many social
and cultural processes. Not only do in-
come, purchasing power, and access to
food differ across SES, but access to and
use of nutritional information probably
differs by educational level. In addition,
culture exerts a major influence on the se-
lection, consumption, and use ofthe avail-
able food supply.19 In this study, persons
with high SES were more likely to believe
that diet affects disease, to report less so-
dium consumption than in the past and
less use of salt at the table. Approximately
70% of the study population did not con-
sider their salt intake to be high. Given the
overall high sodium consumption in this
population, such a perception may war-
rant special attention in any community-
based nutrition education program.
Large household size and the con-
sumption of calories away from home
have also been related to the intake of less
healthy diets.40,41 Compared to those with
high SES, individuals with low SES were
more likely to live in larger households but
were less likely to consume foods away
from home. The contrasting relations that
household size (inverse) and the number


































rect) have with SES may help explain the
lack of variation in sodium intake across
the groups.
In conclusion, the differences in elec-
trolyte intake by socioeconomic status ob-
served in this population are consistent
with the frequently reported inverse asso-
ciation between SES and hypertension. In
this study population, a large percentage
of individuals believed that diet influences
risk for disease, but a much smaller per-
centage consumed the recommended
level of these nutrients, reported reducing
their salt intake over time, or considered
their current salt intake to be too high.
Therefore, health promotion efforts that
target dietary behaviors in this and similar
communities may need to develop popu-
lation-based strategies to change food
consumption patterns in the community
as a whole. This will require an under-
standing of the social and cultural norms
that sustain certain dietary behaviors at
the individual level as well as an under-
standing of how local economic factors
influence dietary options. Public health
strategies that more effectively educate
high-risk populations about the role of diet
in cardiovascular diseases are clearly war-
ranted. OI
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